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the assay conditions used (Figure 2).
Moreover, the presence of these glycoproteins in the membrane fi-aginents of
R albz~srequires growth of the bacterium in the presence of ruinen fluid.
These glycosylated proteins seein to be
excellent candidates for further investigation by a variety of molecular-based
approaches.
Of the seven lectins tested so far,
only the winged pea lectin caused
agglutination of P. rz~tii~nicolaD3 1 d
cells. This lectin has affinity for
terminal L-fucose (deoxygalactose)
residues. None of the lectins tested so
far agglutinate R albus 8 whole cells.
indicating soine difference(s) from
previous studies with another type of
R. albus
Both P rz~nilnicola D3 Id and
R albz~s 8 cell preparations can

agglutinate rabbit eiythrocytes. However. hemagglutination appears to be
affected by the age of the erythrocytes. suggesting some removal of
the terminal sugars recognized by
these putative "adhesins". The results
with R albz~s8 to date have been the
most variable. So far, all assays have
been conducted under aerobic conditions. and this may have soine iinpact
upon the results.
Although these studies are still
preliminary. the findings suppoi-t the
contention that glycosylated proteins
present in the bacterial membrane
will bind specifically with cellulose.
Further studies are underway to better
characterize these proteins. The potential iinpact from these studies could
be far-reaching. It inay be possible to
identify the "rate limiting" binding1

receptor sites, in either plant tissue or
ruininal bacteria, that affect adherence. Factors affecting the expression
and(or) chemical "viability" of bindinglreceptor sites (e.g. rurninal pH).
and the relationship between these
specific interactions and cellulosedegrading enzymes inay be identified.
Finally, the information gained may
ultimately be utilized to model the
impact of ruminal conditions, plant
quality. and the adherence mechani s m ( ~ )upon the kinetics of ruminal
fiber digestion.
andal all Pegden research techn~cian.
I l n ~ \ e r s l t ) o t Nebraska-L~ncoln and Marl,
Morr~sonAss~stantProfessor ofA1111lla1Sc~ences
and Center tor Blotechnolog) I l n ~ \ e r s ~ tof
)
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Summary
Ejfects of cattle grazing crop residues on sz~bsequent crop j.ields and
residue cover 11.a~evaluated. Also,
grazing of crop residues in ridge-till
and conventional disk-plant irrigated corn prodz~ction systenis u,ere
c o n 7 p u ~ e d . Cattle pe~:fbrniunce,
residue cover, ridge height, soil
conipuction, and crop jlield lc>ere
n7eusztred. Grazing corn residue bjl
cows reduced residzte cover 25% and
prodztced 170 effect on sztbseqztent
soybean jlields. Cattle perfornied
con7parabIj~,for ridge-till vs conventional systen7s. Ridge heights 1c,ere
nllaintained, residue cover ~ v a s
redztced an average qf 13% on the
ridge-till and 7 % on t/7e conven-
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tlonal, and sod cot~~pactlon
u a r not
affected bj grazlng ln 1993-94 The
ejject o j grazlng o n rubseqz~ent
corn J lelds 11 ur lnconslstent In
other studler, rubreqzlent crop
J leldr f o l l o ~ ilng grarlng 1.1 ere not
affected bj the grurlng oj crop rerldues and residue cover 11.a~reduced
19 and 13% for corn and grain
sorghuni residue, respectivelj..
Introduction
Crop residues remaining after harvest are an important feed resource
for the cattle. While many of the 1.8
million head of beef cows and many
calves in Nebraslta graze harvested
fields during the winter months, little
information is available on the effect of
grazing on subsequent residue cover or
crop yields. Beginning in the fall of
1992, experiments were begun at
several different sites on the Integrated
CropILivestoclt Farm at the Agricultural Research and Development Center to study the effect of cattle grazing

crop residues on subsequent crop
yields. residue cover. and soil compaction.

Procedure
Experlnient I
An experiment was initiated in the
fall of 1992 in cooperation with the
Biological Systems Engineering
Department and the Cowlcalf Unit.
Two adjacent center pivots were used
in each of the two years of the study.
Soil type under each center pivot is a
silty clay loam. Each center pivot was
in a cornlsoybean rotation, with one
half in corn and one half in soybeans
each year. Following harvest, one
quarter of each pivot was fenced for
grazing cornstallts, while the cornstallts on the other quarter of each
pivot were left ungrazed. Twenty-one
head of beef cows grazed 29.2 acres
of corn residue for 60 days, from
December 3, 1992 through February 3,
1993. The following spring residue

cover was ineasured on the grazed and
ungrazed areas using the line-transect
method as described by Shelton et al..
NebGz~ideG92-1133. In the fall of
1993, soybean yields were compared
between previously grazed and
ungrazed areas. This experiment was
repeated in 1993- 1994 on the alternate
half of each center pivot. Twenty
head of beef cows grazed twenty-nine
acres of corn residue for 69 days,
froin November 5 , 1993 through
January 13, 1994. Residue cover and
soybean yields were measured in the
spring and fall of 1994. respectively.
Experinzent 2

An experiment was conducted during the fall and winters of 1993- 1994
and 1994-1995 to evaluate the perfonnance of calves grazing cornstalks.
the effect of grazing on crop yields.
residue cover. and soil compaction in
ridge-till and conventional disk-plant
irrigated corn production systems.
This experiment was conducted on a
silty clay loam soil site. A 100-acre
irrigated corn field under a linear move
irrigation system was divided into six
fields. three for each corn production
system. Six rows in each tillage system were fenced out and left ungrazed
in each field so comparisons could
be ineasured on the previously mentioned variables, between grazed and
ungrazed cornstalks. The fields were
established during the fall of 1992 and
cattle were allowed to graze. Data
were not ineasured on soil compaction, residue cover, or ridge height
until the fall of 1993. Each year, before
machine harvest. 15 ft. of row in four
areas of each field were hand harvested to detennine yield estimates of
stalks. leaves, husks. and corn grain.
Following machine harvest, the
residual corn in each field was
estimated.
In 1992-93, calves grazed cornstalks for 56 days, from November
17, 1992 through January 11, 1993.
In 1993-1994 calves grazed cornstalks
for 58 days, from December 4, 1993
through February 2, 1994. In 19941995, calves grazed for 78 days, from
December 12, 1994 through February

27, 1995. Stocking rate for this experiment was 1.2 calveslacre. Daily gain
was recorded for calves on the different systems each year. Before grazing
in the fall of each year, residue cover.
ridge height, and soil bulk density
were ineasured in the grazed and
ungrazed areas of each field for each
system. Soil bulk density was
measured in the row and in the interrow for the top 3 in. of soil for both
systems. Cattle walked between the
rows in the ridge-till system, so we
wanted to determine if this had any
effect on soil compaction (bulk density). In the spring of each year following grazing, these measurements
were repeated. Corn yields were
measured in the fall of 1994.
Experinzent 3

An experiment was initiated in the
fall of 1992 to evaluate the effect of
calves grazing corn. grain sorghum,
and soybean residue on subsequent
crop yields in a dryland strip cropping
systein on a silty clay loam soil site.
These crops were planted in 8. 30-in.
row alternating strips in a noi-th-south
orientation in a 27-acre field. The crops
were rotated each year, with corn
following soybeans. grain sorghuin
following corn, and soybeans following grain sorghuin. Four replications
of four grazing enclosures (4 ft. x 5 ft.
each) were placed in strips of each
crop. Eighty-one head of calves were
allowed to graze the crop residue for
30 days. froin December 4. 1992
through January 4. 1993. The following fall, yields of corn. soybeans. and
grain sorghuin were measured. Paired
comparisons were made by hand
harvesting two 5-ft. rows of each crop
in the grazed and ungrazed plots. The
location of these enclosures was
maintained during the winters of
1993-94 and 1994-1995 so yield
comparisons could continually be
measured. In the winter of 1993-94,
different groups of calves grazed the
field in November and December.
Ewes grazed the field throughout the
winter. In 1994-95, calves grazed the
field in early December, and then
again in February and March. Crop

yields were taken in the fall of 1994.
similar to that previously described.
Residue cover measurements were
also taken following grazing in the
spring of 1995.
Experlnzent 4

Several other enclosures were
placed in fields before stalk grazing
in 1992 and 1993. to measure the
effect of grazing crop residues on subsequent crop yields. Enclosures were
placed in grain sorghuin and different
corn fields to measure yields of soybeans following grain sorghum or
corn. or corn following corn for grazed
and ungrazed plots. Yields of soybeans
and corn were measured by hand
harvesting plots. In the fall of 1994.
more enclosures were placed in fields.
and in the spring of 1995 residue
cover was measured for grazed and
ungrazed plots.
Results
Experinzent I

In both 1992-93 and 1993-94,
soybean yields were not affected by
grazing. Soybean yields were 51 and
53 bulacre following grazing in 199293 for the grazed and ungrazed treatments, respectively. Following
grazing in 1993-94, soybean yields
for the grazed and ungrazed treatments were 62 and 61 bulacre,
respectively. In 1992-93. cows were
turned out on stalks later in the season. so much of the time the ground
was fi-ozen. In 1993-94. cows were
on the corn stalks earlier when it was
relatively diy. and then later after precipitation occurred. it became very cold
and the ground fi-oze. This would reduce the amount of compaction that
would be caused by the tracking of
cows. It may also be possible that freezing and thawing over the winter may
alleviate any effect cows may have had
on soil compaction. Shelton et al., 1995
ASAE Technrcul Paper, reported that
residue cover was reduced an average
of 25% by grazing in this study. Residue cover as measured in the spring
of the year averaged 83.1% for the
iiC7ont?nzreu'on next page)
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ungrazed fie Ids and 6 1 9 % for the
grazed fields for the 2-year period. It
should be noted that soybeans were
no-till planted into the corn residue
following grazing the previous fall
and winter. and no additional tillage
was required in grazed areas.
Experrn7ent 2
Daily gain of cattle was .09 lb less on
the ridge-till system compared with
the conventional system (Table 1).
This was attributed to muddy conditions during the 1992-93 grazing season that resulted in much of the corn
residue being trampled into the mud. In
a ridge-till system, the residue generally falls into the furrows between the
rows where the cattle tend to walk.
Ultimately this resulted in a shorter
grazing period, as cattle became short
of feed. In 1993-94, yield estimates
for the corn residue and residual corn
were higher for the ridge-till compared
to the conventional system (Table 2).
The lower dry matter production on
the conventional system was due to
lower plant populations and a severe
infestation of grassy weeds. The lower
yields on the conventional system
were reflected in poorer cattle performance in 1993-94 (Table 1). The cattle
on the ridge-till system also benefitted from the ground being frozen
for most of the grazing period. The
frozen ground prevented cattle from
trampling the residue into the mud in
the furrows as occurred in 1992-93. In
1994-95, yield estimates were similar
for both systems, which is reflected in
comparable cattle performance. Cattle
were removed from the cornstalks
before mud was a problem in the
ridge-till system.
Corn grain yields were measured in
the grazed and ungrazed areas of each
system. Yields were inconsistent
between grazed and ungrazed plots
and are not reported. Soil bulk density
measurements taken before grazing
1993-94 indicated a 15% higher
(P<.05) bulk density (1.32 vs 1.15
gmlcm ') for the inter-row compared
with the row in the grazed
ridge-till
system. In the ungrazed area. there was
no difference between the row and
inter-row. These higher bulk densities
1996 Nebrasku Beef Report
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Table 1. Performance of cattlegrazing corn residue in a ridge-till or con7 entional production sj stem
in 1993-94 and 1994-95.
Treatlllent

Year

ADG lb/hd/da)

Standard del iatloll

Con~entlonal
R1dSe-tlll

1992193
1992/93

63
51

38
32

Con\ e~ltional

1993191

0 10

29

R~dge-t~ll

1993191

0 61

37

Table 2 . 1 ield estimates of corn stalhs, husks, l e a ~ e s grain
,
and residual grain for ridge-till and
con\e~itionaltillage slstems for 1993 and 1994.
bulac

Est~matebulac

Treat~lle~lt

Year

Stalks

Y~eldest~matesIb dmlac
Leales

Husks

Corn

Residual corn

Con\ entional
R~dge-t~ll
Con\ ent~onal

1993
1993
1991

2045
2777
3201

1082
1501
1259

5 82
518
812

94
123
I57

20
49
23

Table 3. The effect ofgrazing on % residue co\er in a ridge-till and con\entio~ialproduction slstem.
Treatment

Date of measurement

Ridge-till Grazed
Ridge-till Ilngrazed
Conventional Grazed
Con\ entional Ungrazed
Ridge-till Grazed
Ridge-till Ungrazed
Con\ entional Grazed
Conventional Ungrazed

Fall 1993
Fall 1993
Fall 1993
Fall 1993
Spr~ng1991
Sprmg 1991
Sprlng 1991
Spr~ng1991

Ridge-till Grazed
Ridge-till Ungrazed
Conventional Grazed
Con\ entional Ungrazed
Ridge-till Grazed
Ridge-till Ilngrazed
Con\ entional Grazed
Conventional Ungrazed

Fall 1991
Fall 1994
Fall 1994
Fall 1994
Spr~ng1995
Sprlng 1995
Sprlng 1995
Spr~ng1995

% res~dueco\ er

Table 4. Effect of grazing crop residues on subsequent crop jields in a strip cropping sjstem.
Treatment

Year

Crop

Grazed
Ungrazed
Grazed
Ungrazed
Grazed
Ilngrazed

So) bean
Soybean
Grain Sorghum
Grain Sorghunl
Cor11
Cor11

Grazed
Ilngrazed
Grazed
Ungrazed

Soybean
So) bean
Grain Sorghunl
Grain Sorghunl

Grazed
Ungrazed

1994
1994

Corn
Corn

Y~eld(bulac)

219
209

of the inter-row of the grazed ridgetill systein may be due to grazing the
previous fall and winter when conditions became very muddy. In the
conventional systein. there was no
difference between the row or inter-row
or grazed or ungrazed and bulk densities ranged from 1.19 to 1.24 gmlcm '.
Cattle in this systein generally walked
in the rows and between the rows
because the ridges were veiy small and
did not affect the cattle. Soil bulk
density measurements taken during
the spring of 1994 following grazing
showed no changes in bulk densities
compared to the previous fall for the
different systems. The soil was generally frozen while the cattle were
grazing during the fall and winter of
1993-94. so grazing did not affect
soil compaction.
Ridge heights were not affected by
grazing in either year for the ridge-till
systein. Following grazing in 1992-93
and 1993-94. ridge heights were 6.6
and 6.3 in. for the grazed compared to
6.7 and 6.1 in. for the ungrazed treatment, respectively. A concern of the
ridge-till systein was that cattle may
destroy ridges during grazing: but
following three years of grazing, ridges
have been maintained and it has caused
no problems in planting on the ridges.
Initial residue cover measurements were
lower (P<.05) on the ridge-till compared with the conventional in the fall
of 1993 (Table 3). This inay be due to
the conventional systein having more
grassy weeds as cover and the ridge-till
systein having residue concentrated between the row and not as evenly distributed. Measurements in the spring of
1994 following grazing showed a 35%
reduction in residue cover for the
grazed ridge-till systein compared to
the fall of 1993. The ungrazed ridgetill was reduced 15%, indicating a
20% reduction due to grazing. The
conventional grazed system showed a
21% reduction in residue cover compared to the fall of 1993, with the
ungrazed conventional system reduced
16%. Grazing only reduced residue
cover 5% in this system. In the fall of
1994, residue cover measurements
were very high (99-100%) for both
systems due to higher yields and some

Table 5. The effect of grazing crop residues on subsequent corn and soj bean jields.

Treatment
Grazed
llngrazed
Grazed
Ungrazed
Grazed
llngrazed
Grazed
Ungrazed

Year

Pre\ lous crop

Crop

Corn
Corn
Corn
Corn
Corn
Corn
Grain Sorghum
Grain Sorghum

Corn
Corn
Corn
Corn
50) bean
50) bean
So) bean
Soybean

grass cover in the plot measurement
areas. Residue cover for the ridge-till
grazed systein was reduced 15%.
compared to 9% for the ridge-till
ungrazed, attributing only 6% fi-oin
grazing. The conventional grazed
system reduced residue cover 14%
through the winter, compared to a 5%
reduction for the conventional
ungrazed. a 9% reduction fi-oin grazing
alone.

Experinzent 3
The effect of grazing strip crops was
minimal (Table 4) and varied from year
to year. Soybeans followed grain sorghum in the rotation. so this area was
subject to possible compaction fi-oin
cattle grazing the residue. In the spring
of 1994, compost was applied on all the
strips. This added organic matter to the
soil and inay have helped alleviate any
compaction problems due to grazing. as
yields of all crops were comparable.
Corn followed soybeans in the rotation
so tracking fi-oin grazing was probably
less compared to the other crops. Residue cover for the grazed and ungrazed
areas measured in the spring of 1995.
only showed a significant (P<.05)
reduction of 19% (1 00 vs 8 1%) for
grazed coin.

Experrn7ent 4
In two fields where irrigated corn
residue was grazed (Table 5), corn
crop yields the following year were
unaffected by grazing. Soybeans following grazed corn or grain sorghum
residue yielded similar to ungrazed
areas. Residue cover measurements
talien in the spring of 1995 showed
grazing significantly (P<.05) reduced
residue cover 14% ( 93 vs 80%) and

Y ~ e l d(bulac)"

18% (98 vs 80%) for grazed grain sorghum and corn residues respectively.
Conclusions
Results of these experiments indicate corn residue cover will be reduced
froin grazing cornstalks 5 to 25%. averaging 15%: grain sorghum residue was
reduced 1 1 %. The amount of the residue reduction was influenced by several factors: size of cattle (cows vs
calves), amount of residue present before grazing. tillage system (no-till. conventional. or ridge-till), condition of
field (muddy or dry), and length of time
on the field. The effect of grazing crop
residues on subsequent crop yields has
been minimal. A management plan that
removes cattle from the fields under
veiy muddy conditions would probably
alleviate any detrimental effect on soil
compaction and crop yields the following year, and increase the grazin, season on the stalks, particularly in a
ridge-till systein. The grazing of
cornstalks in a ridge-till system
appears to be successful as ridges
have not been affected and the performance of cattle has been comparable
to a conventional disk-plant tillage
system. Long-term effects on soil
physical properties and crop yields
should be measured under a wide
range of environmental conditions for
the ridge-till and other cropping
systems to determine the best management strategy.
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